Oscillator strengths for the lithium isoelectronic sequence have been critically evaluated and compiled by means of a new generalized analysis which makes use of several types of systematic trends and fundamental spectroscopic constraints. Rdativistic effects have also been considered. The data are presented in separate tables for ea~h ion of the sequence from Li I through. Ni XXVI, and are arranged within each table according to spectral series. Separate tables are presented for the 2s-2p and 2s-3p transitions, with both relativistic and nonrelativistic fvalues listed for all ions of the sequence through Ni XXVI, as well as for a few selected i<.>ns of higher nuclear charge. The general tables contain transitions of the type ms-np, mp-ns, and mp-nd, with 2 '" m '" 4 (m is the lower principal quantum n",mber) and 3 '" n '" 7. Since most recommended data were determined from a nonrelativistic analysis, hydrogenic relativistic considerations were applied to estimate when the data would be significantly altered by the inclusion of relativistic effects, and such fvalues were excluded from the tabulation.
Introduction
This critical evaluation and compilation was undertaken in view of the large volume of oscillator strength (j-value) data for the lithium atom and its isoelectronic sequence and the need for J-valuesof highly ionized, relatively simple spectra for thermonuclear fusion research. These factors indicated the desirability and feasibility of arriving at a single internally consistent and critically evaluated set of "best" data. The internal consistency is achiev.ed by applying a new type of general analysis, in which the data are subjected simultaneously to several fundamental spectroscopic constraints, and are adjusted until the best overall fit is obtained. Our primary source material was obtained from the bibliographies on atomic transition probabilities (1)1 and from the more recent literature collected in the NBS data center.
have to be considered for the higher ions, and, for a few prominent lines, recent relativistic calculations of fvalues could be utilized. For all other lines, the data were excluded from this compilation when it was esti· mated that relativistic corrections would have modified our results significantly.
Summary of the Method
The first step in the analysis consisted of studying each literature source to obtain a general evaluation of the available data and their accuracy. In this evaluation we were guided by critical factors discussed by one of us elsewhere [2] . The factors essentially involve (a) the author's own accuracy estimate and his discussion of possible systematic errors affecting the results; (b) the evaluator's assessment of the general accuracy obtained by a given experimental or theoretical method, as well as special circumstances affecting the use of that method for a particular ion, isoelectronic sequence, or class of transitions; and (c) the agreement of the author's data with results obtained by other reliable methods.
The evaluated data have been interrelated and built up into a consistent set by applying a new general analysis which has been described by us in detail [3] and will therefore not be discussed here again. Basically, this technique makes use offour analytical tools: (a) the dependence of the f-value for a given transition on the nuclear charge Z; (b) regularities of f-values for a particular ion within a spectral series; (c) the condition of continuity of the oscillator strength across the ionization limit; and (d) fulfillment of the Wigner-Kirkwood oscillator strength sum rule.
Principal Data Sources
For some transitions, systematic trends of f-values along the isoelectronic sequence have already been investigated by Smith and Wiese [4] , and in updating these graphs slight modifications have been made in some cases. However, relativistic effects may drastically alter the general trend of the curve for ions of very high nuclear charge, and this topic will be discussed in more detail later in this paper.
The most advanced theoretical techniques used in calculating oscillator strengths incorporate a multiconfigurational treatment. For the lithium sequence, calculations of this type have been carried out by Weiss A second· theoretical approach encompasses the various self-consistent field calculations. These have been used for the determination of oscillator strengths for members of the lithium sequence by Weiss [5] , Chapman [7] , Moitra and Mukherjee [8] , Cohen and Kelly [9] , Lunell [10] , and Kelly [II] .
Pseudopotential calculations of fairly high sophistica. tion have been undertaken by Caves and Dalgilrno [12) , Leibowitz [13J, McGinn [14J, Zapol' et al. [15] , Beigman et al. [16] , V~selov and Shtoff [i 7] , and Hameed et ill.
[18J. In addition; the scaled Thomas-Fermi calculations of Warner [19] , the Coulomb approximation calculations of Kantseryavichyus and Zhilionite [20J, and the modified Coulomb approximation of Druetta et al. [21] can be included in the general category of semiempirical approaches.
Finally, a theoretical technique which has been used extensively in the calculation of oscillator strengths for the lithium sequence is the nuclear charge expansion method. Calculations of this type have been undertaken by Laughlin et al. [22] and by Ali and Schaad [23] , and relativistic corrections have been incorporated by Safronova [24] . Probably the most accurate Z-expansion calculations for the lithium sequence have been reported by Onello [25] and Onello et al. [26] , who have based their expansion coefficients for the entire sequence on a multiconfigurational treatment for lithium-like oxygen.
Most of the experimental f-value data have been derived from atomic lifetimes determined by the beamfoil method. Lifetime data for the upper states of many transitions included in this investigation are available in refs. [27] through [59] . However, it is often not possible o~ meaningful to convert the experimental lifetimes to oscillator strengths. The presence of cascades or blends will affect the accuracy of the observed lifetimes. Besides this, it is necessary to know the branching ratios for all downward transitions from the upper state in order to make the conversion to oscillator strengths for individual transitions. A further problem arises when the f-values for one or more of the downward transitions are so small that, even though the branching ratios may have been determined independently from another source, the precision of the observed lifetime is not sufficiently great to provide f-values for those· transitions.
Atomic lifetimes have also been determined by Karstensen and Schramm [60] with the delayed coincidence technique and by Brog et al. [61] with the Hanle effect (zero-field level crossing) technique.
The anomalous dispersion (hook) measurements by Filippov [62] have provided relative f-values for the . principal series of neutral lithium. The absolute scale used here is taken from ref. [63] , in which Filippov's results were .normalized to the f-value calculated by Weiss [5J for the resonance transition.
The photoionization cross section data of Hudson and Carter [64] have provided the differential oscillator strength distribution for the principal series of neutral lithium, and the theoretical results of McDowell and Chang [65] , determined by incorporating polarization and correlation effects into a Hartree-Fock treatment, have been used for the continuum contribution to the principal series of Be II through Ne VIII. For the 2p-s and 2p-d series, the pseudopotential calculations of Leibowitz [13] for C IV constituted the only usable source of data for the continuum.
To obtain the contribution from the high energy region of the continuum beyond the range of energies for which data were available in the literature, it was necessary to carry out an extrapolation. This was done according to a formula given by Fano and Cooper [66] which states that the differential oscillator strength distribution djl dE is proportional to E -7/2 (where E is the photon energy of the bound-free transition and E is the kinetic energy of the ejected electron).
Relativistic Effects
As noted earlier, for large values of Z it becomes necessary to include relativisti~ effects in a theoretical treatment of oscillator strengths. For some transitions, the inclusion of relativistic corrections causes drastic changes in the dependence of the [value on the nuclear charge. In some cases the lines of a multiplet are separated in wavelength to such an extent that the concept of a "multiplet" [value becomes meaningless at high Z. sitions) were calculated, and these were in turn compared to the theoretical line strengrh ratios that result in the case of pure LS-coupling. (gi = 2Ji + 1 is the statistical weight of the lower state, where Ji is the total angular momentum quantum number.) Whenever the deviation of the [value ratios from' the LS-coupling line strength ratios exceeded 5 percent for a particular value of Z in the hydro genic case, the data were not presented in these tables for the corresponding member of the lithium sequence with the nuclear charge of (Z + 2), as well as for all higher ions. (This "shifting" of the Z coordinate was done to account for the fact that lithium has two electrons in a closed shell, aside from the valence electron, so that the effective core charge Z~ff for a lithium-like ion is approximately two less than the ' nuclear charge.)
The rationale underlying the choice of the criterion used here was to determine not only the deviations from LS-coupling that would result from the relativistic'treatment, but rather the combination of the relativistic effects of spin-orbit coupling and changes in the energy level structure acting simultaneously~
The results of applying this test to the various transitions treated here are given in table 3. The column heading "Zmax (actually us'ed in tables)" indicates the maximum value of Z for which we have. tabulated results for any given transition. Since we have. cut off our tabulation at Ni XXVI (Z = 28), the upper end of the iron group, we have also listed the value of Zmax which is 
General Arrangement of the Tables
For each ion of the sequence, from neutral lithium through Ni XXVI, the main tables include the f-value data for all transitions for which we estimated, according to the criteria discussed above, that a nonrelativistic analysis is adequate. Within each table, the transitions are grouped according to spectral series. Only the multiplet oscillator strengths, 1m, are given .explicitly; the line oscillator strengths may be found, according to LS-coupling rules, from the following ratios:
Wavelength information taken from the literature can be found in the columns at the center. Whenever the individual line data were available and the J-values known, they are indicated as such. If the lines of a multiplet were completely unresolved or no J-values were listed in the source material, the multiplet wavelength is listed. Wavelengths which have been calculated either from an experimentally derived term scheme or by an accurate theoretical method are given in square brackets. (This' is not necessarily an indication, however, that the lines have never been observed, since in some cases the wavelengths determined from energy level differences were more precise than the available observed wavelengths.) The only wavelengths taken from theoretical calculations were those of . Safronova [24] 
Accuracy of Results
The most. comprehensive analysis was undertaken for the 2s-p.series. For the 2p-s-and 2p.,..d series the evaluation was not so extensive, mainly because of the lack of fvalue data for the continuum (except for C IV). Nevertheless, the internal consistency achieved in the data sets was generally in the 10 percent r·ange.
Thus, for most of the transitions of these three series the recommended "best" data are estimated to be ac· curate to within 10 percent for the stronger lines and 25 percent for the weaker ones. For the prominent transitions, 2s-2p and 2s-3p, the uncertainty is estimated to be near 5 percent for the nonrelativistic range. For transitions with relatively small fvalues, however, the accuracy will decrease considerably and ultimately approach a factor of 2. The contributions of these f values-e.g., to the fsums for an entire series (see ref.
[3]):-are insignificant, so that the consistency tests become insensitive in these cases.
For all additional series, the first and second members of the series are usually the most prominent. Their fvalues have been determined by several independent investigators, and normally good agreement is obtained, So that the "best" values should be rather accurate, to within about 25 percent (except in the case of very small values). The higher members of spectral series are estimated to be accurate to within 50 percent, and when they are very weak, to within a factor of 2. 
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Note Added in Proof
After this publication had gone to press, we were informed of the unpublished results of calculations by P. Blanchard, G. A. Victor, and A.Dalgarno (private communication, 1976) for numerous transitions of lithium-like nitrogen and oxygen. They used the model potential method of Caves and Dalgarno [12] , so that [66J Fapo, U., and Cooper,J. W., Rev. Mod. Phys. 40,441 (1968) .
[67J Kim, Y. K., and Desclaux;J.P., private communication (1975 
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